−2 times higher than the present-day M BH /M bulge ratio. This suggests that the supermassive black hole grows the bulk of its mass before the formation of the most of stellar mass in this quasar host galaxy in the early universe.
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Introduction
In recent years, more than 200 quasars at 5.7 < z < 7.1 have been discovered in large optical and near-infrared surveys (e.g., Fan et al. 2006; Jiang et al. 2015 Jiang et al. , 2016 Venemans et al. 2007 Venemans et al. , 2015b ; Mortlock et al. 2009 Mortlock et al. , 2011 Bañados et al. 2016; Reed et al. 2017; Matsuoka et al. 2016) . Millimeter observations of the dust continuum and molecular CO indicate active star formation at rates of a few hundred to thousand M yr −1 in the host galaxies of about 30% of optically luminous quasars at z ∼ 6 (e.g., Petric et al. 2003; Priddey et al. 2003; Bertoldi et al. 2003a,b; Wang et al. 2008 Wang et al. , 2011 . These quasar-starburst systems provide unique laboratories to study the formation of the first supermassive black holes (SMBHs) and their host galaxies close to the end of cosmic reionization.
Bright [C II] 158 µm fine structure line emission has been widely detected in high redshift quasar-starburst systems (Maiolino et al. 2012; Wang et al. 2013; Willott et al. 2013 Willott et al. , 2015 Venemans et al. 2016) . The [C II] line is one of the primary coolants of the star-forming interstellar medium (ISM). Thus, it directly traces the distribution of star formation activity and kinematic properties of the atomic/ionized gas in quasar host galaxies (Kimball et al. 2015; Díaz-Santos et al. 2016; Venemans et al. 2017) . Sixteen quasars at 5.7 < z < 7.1 are detected in [C II] line emission, with modern submm/mm interferometer arrays such as the NOrthern Extended Millimeter Array (NOEMA) and ALMA Wang et al. 2013 Wang et al. , 2016 Willott et al. 2013 Willott et al. , 2015 Venemans et al. 2012 Venemans et al. , 2016 Venemans et al. , 2017 Bañados et al. 2015) . These objects have [C II] to far-infrared (FIR) luminosity ratios over a wide range of (0.19−4.8) × 10 −3 Willott et al. 2015) , indicating that the ISM is in a complex physical state powered by both AGN and star formation activity. The [C II] line emission in fourteen of these quasars have been observed with sub-arcsec resolution, and the inferred source sizes are 1.5−3.3 kpc (Wang et al. 2013; Venemans et al. 2016 Venemans et al. , 2017 Walter et al. 2009; Willott et al. 2013 Willott et al. , 2015 . Six of them show clear velocity gradients (Willott et al. 2013; Wang et al. 2013) , providing constraints on the dynamical mass. In these objects, the black hole to bulge mass ratio appears to be above the correlation defined by local objects (Wang et al. 2013) . However, these studies were limited by the moderate angular resolution of the early ALMA observations (typically 0. 7), resulting in a strong degeneracy between inclination angle and intrinsic rotational velocity.
In this paper, we report on ALMA Cycle 1 observations of a FIR-luminous quasar ULAS J131911.29+095051.4 (hereafter J1319+0950) at z = 6.13, and combine it with ALMA Cycle 0 data to study gas dynamics. Mortlock et al. (2009) Wang et al. (2011) observed this quasar by PdBI and measured the 250 GHz dust continuum emission using MAMBO, which suggests that it is a very FIR-luminous quasar.
They also detected the 1.4 GHz radio continuum and the CO (6−5) line emission. The redshift measured from the CO (6−5) line is consistent with that indicated by the Mg II line. They derived a gas mass of 1.5 × 10 10 M by adopting the CO excitation model from SDSS J114816.64+525150.3 ) and a conversion factor of 0.8 Wang et al. (2013) marginally resolved this quasar in ALMA [C II] observations with resolution of 0. 7. Both the line width and the redshift are consistent with those from the CO (6−5) observations. Previous measurements can be seen in Table   1 . The [C II] detection reveals a dynamical mass of 12.5 × 10 10 M with an approximately estimate of the inclination angle (56 • , determined from the ratio between the minor and major axis), suggesting a M BH /M bulge value that is higher than the local value. However, the limit spatial resolution and poor constraint on the inclination angle introduced large uncertainties in the calculation of gas velocity and host galaxy dynamical mass. This is improved by our new ALMA observations presented here.
The outline of this paper is as follows. In Section 2, we present our ALMA Cycle 1 observations, and combine with our ALMA Cycle 0 data (Wang et al. 2013) (Spergel et al. 2007 ).
Observations and results

ALMA Observations and Data Reduction
We imaged the [C II] line emission (ν rest = 1900.5369 GHz) of J1319+0950 in August 2014. We used the ALMA band-6 receivers with 34 12 m antennas in the C34-6 configuration. We tuned one of the 2 GHz spectral windows to the redshifted [C II] line frequency of ν obs = 266.443 GHz (we adopted the redshift from Wang et al. 2013) , and used the other three spectral windows to observe the continuum. The total on-source integration time was 0.6 hours. We calibrated the flux scale based on observations of Titan. The flux calibration uncertainty is 15% for ALMA Cycle 0 J1319+0950 [C II] observations (Wang et al. 2013) , and the typical flux calibration uncertainty is better than 10% for ALMA Cycle 1 observations (Lundgren et al. 2012 ). For our combined data, we considered a calibration uncertainty ∼ 15%. The phase was checked by observing a nearby phase calibrator, J1347+1217. The data were reduced using the Common Astronomy Software Application 
Results
The [C II] line emission and the dust continuum from the combined data are both spatially resolved. We list the observational results in Table 1 line emission with a 2-D Gaussian, which yielded a deconvolved source size that is slightly larger than the marginally resolved [C II] source size from our ALMA Cycle 0 observations (Wang et al. 2013 ).
We integrated the intensity from the [C II] line image data cube including pixels determined in the line-emitting region above 2-σ in the [C II] velocity-integrated map.
The resulting line spectrum is shown as a black histogram in the right panel of Figure 1 , with the best-fit Gaussian profile superposed. The Gaussian fit line width is a little larger than, but consistent with our previous Cycle 0 observations (Wang et al. 2013) . The [C II] redshift agrees with the result in Wang et al. (2013) . The [C II] line flux calculated from the Gaussian fit is consistent with our previous ALMA observations at 0. 7 resolution (Wang et al. 2013 ) within the calibration uncertainty (∼ 15%). We also got a consistent value by calculating the total flux within the 2-σ region in the [C II] intensity map. It is clear that the line profile is flat at the peak in the velocity range from −118 km s −1 to 93 km s −1 (channel centres). A similar [C II] line profile was also found in a z = 4.6 quasar (Kimball et al. 2015) . Such a profile suggests that the [C II] line emission originates from a rotating gas disk (see Section 3 for a full analysis). observations. Adopting the maximal radius of 3.2 kpc derived in our dynamical fit (Section 3.2) and assuming the same size for the [C II] and CO(2−1) emission, we can derive a Kennicutt (1998a) , we can calculate a SFR of (2.6 ± 0.3) × f SF × 10 3 M yr −1 . With the largest gas disk radius of 3.2 kpc proposed in Section 3.2, we calculate an average SFR surface density of (81 ± 9) × f SF M yr
The values of the SFR and SFR surface density could be lower by a factor of 1.7 if we assume a Chabrier IMF (Chabrier 2003) . Our source has a very high SFR surface density that can be comparable to the highest values found in samples of SMGs with similar gas mass surface density (Bouché et al. 2007; Hodge et al. 2015; Bothwell et al. 2010 ), if we assume that all the dust continuum is produced by star formation.
Gas Dynamics in the Quasar Host Galaxy
GIPSY modeling of gas dynamics
Both the flat-peak line profile in the right panel of Figure 1 and the velocity gradient in Figure 2 are consistent with a rotating gas disk. There are also tentative non-rotating structures, e.g., the tail structures in the fifth to seventh channel images in Figure 3 . Deeper imaging of these low surface brightness components will determine if there are indeed non-rotating/tidal-like structures in this system and address if there is evidence of a recent galaxy merger.
In our work, we simply assume that the gas has a pure circular rotation in a gas disk, and fit the velocity field with a tilted ring model (Rogstad et al. 1974) . The tilted ring model decomposes a galaxy into many thin rings, and the dynamic property of each ring at different radii can be described by seven parameters:
• (x 0 , y 0 ): the sky coordinates of the rotation centre of the galaxy.
• V sys : the velocity of the centre of the galaxy with respect to the Sun.
• V c (R): the circular velocity at distance R from the centre.
• φ(R): the position angle of the major axis on the receding half of the galaxy, taken anti-clockwise from the north direction on the sky.
• i(R): the inclination angle between the normal to the plane of the galaxy and the line-of-sight.
• θ(R): the azimuthal angle related to i(R), φ(R), (x 0 , y 0 ).
The line of sight velocity V los (x, y) that we observed is a projected value. It is related to the above parameters:
We use ROTCUR task in the Groningen Image Processing System (GIPSY 3 ; van der Hulst et al. 1992) to apply the tilted ring model to the observed velocity field to calculate the kinematic parameters. We assume that all rings share the same (x 0 , y 0 ), V sys , φ, and 
Rotation curve
We obtain the rotation curve adopting the final values of (x 0 , y 0 ), V sys , φ, and i with ROTCUR. We estimate the error bars of the rotational velocities as follows: first we run ROTCUR adopting our standard values of (x 0 , y 0 ), V sys and φ, but change i by ± 1-σ sdv .
Then we determine the error bars by subtracting these two rotation curves from the one with the best-fit i. In addition, we also add the fitting-errors to the final errors. We present the rotation curve in the right panel of Figure 4 . The curve rises to 2 kpc, and then flatten on larger scales. The circular velocity at the largest radius (i.e., 3.2 kpc) is 427 ± 55 km s −1 . The left panel of Figure 4 shows our modeled velocity field produced by VELFI task in GIPSY. The residual map is shown in the middle panel with velocity difference less than 30 km s −1 across the entire velocity field.
However, we need to point out that the inclination angle (i) is calculated as the weighted mean of only two successful i(R) values. Thus, the real uncertainty in i could be much larger than the error bar mentioned above. There should also exist convariance with other parameters as we cannot fit all the parameters independently at the same time. These will result in large uncertainties in the rotational velocities, which are not included in the error bars shown in Figure 4 . A more definite estimate of the error bar of the inclination is undergoing based on model data analysis (Jones, Shao, et al. in preparation) . In order to give a more realistic estimate of the uncertainty in the rotational velocity, we check the rotation curve fit with inclination angle values in the range of 26
• to 48
• which covers the i(R) values and 1-σ uncertainties we found with the two successful rings (see Section 3.2.1). The rotational velocity at the largest radius increases to 537 km s −1 with i = 26
• and decreases to 331 km s −1 with i = 48
• .
In addition, the tilted ring model we adopted in this work does not take into account the effect of the synthesized beam. The beam smearing effect could smooth out any rapid change in the velocity field within the beam (Bosma 1978; Begeman 1987) . As was discussed in the extensive studies of H I-based rotation curves of galaxies, this could affect the inner part of the derived rotation curve, resulting in a shallower slope compared to the intrinsic one (Swaters et al. 2000; de Blok & McGaugh 1997) and introduce additional uncertainties in the fitting parameters (e.g., inclination angle, rotation velocity, etc) of the inner rings (Swaters et al. 2009; Kamphuis et al. 2015) . However, the beam smearing effect may not play an important role in our measurements of the outer/flat part of the rotation curve, unless the intrinsic rotation curve is non-flat at large radius (e.g., a solid-body type rotation curve found in dwarf galaxies; de Blok & McGaugh 1997) .
M BH -M dyn relation
Adopting the rotational velocity obtained with the best-fit i of 34
• , we calculate the host galaxy dynamical mass within the central 3.2 kpc radius to be M dyn = 13.4 × 10 10 M .
The dynamical mass is a little bit higher than that estimated by Wang et al. (2013) .
Resolving the gas disk with high resolution imaging is very important to accurately measure the dynamical mass of the distant quasar hosts.
To calculate M BH , we fit the Gemini NIRI spectrum of ULAS J1319+0950 (Mortlock et al. 2009 ) with a linear continuum, a Gaussian for Mg II line, and an ultraviolet Fe II template based on Shen & Liu (2012) (see in Figure 5 ) Note that these results are based on a pure rotation disk model. The dynamical property of the gas component in the nuclear region of such a luminous quasar-starburst system could be more complicated. e.g., Curtis & Sijacki (2016) modeled the feedback from a z ∼ 5 quasar and found a rotational star-forming disk and a strong quasar-driven outflow.
With the current data of J1319+0950, we cannot fully rule out that the velocity gradient is due to a bi-directional outflow, which introduces additional uncertainty of the dynamical mass. Deep observations of the [C II]-emitting gas at a higher spatial resolution is required to increase data points for detailed dynamical model fit, improve the measurement of the disk inclination angle, and address if there is outflowing gas component in this system. 
